Objective-To study effects of meditation on the shooting performance. Methods-25 elite shooters were investigated in an independent groups design. The results in standardised test shootings indoors and in ordinary competitions outdoors were assessed before and after regular meditation training for the experimental group. The experience of tension during the test shootings was selfrecorded on a visual analogue scale (VAS). Results-The competition results in the outdoor season (1993), just after the meditation training period, compared with the results the previous season (1992), were better in the meditation group (P < 0.05). No significant difference between the groups was observed in the test shootings before and after the relaxation intervention. A significant association was shown between low tension and the results in the test shootings (correlation r = 0.42, P < 0.0001; Wilcoxon rank sum test, z = -3.36, P < 0.001); 18% (= r2) of the variance in performance was explained by tension. Relevant relaxation and arousal indices such as blood lactate, heart rate, and oxygen uptake are all considerably lowered after meditation. 0-Meditation may relieve tension and anxiety.910
The use of psychological interventions in sports has become increasingly popular' and has been described in several publications.T he efficacy of such interventions has been poorly documented. Recent reviews, however, suggest that more than 85% of studies addressing the issue have reported significant improvement of performance after mental training.'`'
On the other hand, the validity of these studies has been questioned. Causality between the psychological intervention and performance could be inferred in fewer of the studies. The lack of manipulation checks, appropriate controls, and clearly described interventions has been pointed out as other major research problems.' 2 A variety of psychological interventions has been used, and meditation-not the most frequently used technique-may be classified as relaxation based.' The technique is normally used in sports for the purpose of upgrading the rate of recovery or enhancing performance by improving the handling of anxiety pressure. Its possible effect on sports performance, however, has not been well investigated. Among non-athletes, different types of meditation are widespread. Some effects related to relaxation and anxiety have been described9"0 which can explain in part the beneficial effects hypothesised in sports.
Relevant relaxation and arousal indices such as blood lactate, heart rate, and oxygen uptake are all considerably lowered after meditation. 0-Meditation may relieve tension and anxiety.910
These findings provide evidence that a relaxational effect of meditation is taking place. There is a possible link between an increased rate of recovery, a better handling of anxiety and tension, and enhanced performance.
Shooting is a type of sport assumed to be sensitive to tension and anxiety pressure. The level of shooting performance can be precisely evaluated by reading the exact score at the target, a benefit for research purposes. Given that research indicates that relaxation based interventions are some of the most effective.," we sought to address the issue of meditation and its effect on shooting performance.
The primary aim of the study was to explore whether meditation would enhance elite shooters' performance in test shootings and competitions. A possible association between their tension and the level of performance was assessed as a secondary aim.
Methods

SUBJECTS
Elite shooters were openly invited from-for practical reasons-five shooting clubs deliberately chosen from the Oslo area. Being an inclusion criterion, all the shooters had performed above 236 (of a maximum 250) points in a standard programme of the National Rifle Association of Norway (NRAN): five shots prone (1.5 min), five shots standing (3 min), five shots kneeling (2 min), and 10 consecutive shots (three standing, three kneeling, and four prone) in 3 min, in total 25 shots giving a maximum score of 250 points.
Twenty five shooters of both sexes (21 
Dependent variables
We assessed outcome as the change in level of performance both in a similar-to-training situation (test shootings) and in real shooting competitions, the two settings possibly involving a different degree of pressure on the performers.
RELAXATION INTERVENTION
After an initial test shooting, the participants were randomly assigned to one group (n = 13) learning ACEM meditation once a week for seven weeks (additional details available from ACEM International homepage, http:// www.sn.no/home/acem/acem.htlm), or a control group (n = 12) not receiving any kind of mental training (see flow chart in fig 3) . The shooters did not receive any particular instructions to use meditation before the shooting bout.
The relaxation technique involves a nondirected repetition of a simple sound, and was practised 30 minutes daily at home during the intervention period. The practice (which has been precisely described '4 15 Hawthorne's effect23 might be expected with the increased attention given to the experimental group, perhaps leading to an increased expectancy to perform. Therefore, all the participants in this group were requested to fill in a questionnaire regarding their feeling of extra pressure to perform well because they were in the experimental group. A scale from 1-7, where 1 is "not at all" and 7 is "to a very high degree", was used for this purpose.
This study was deliberately not placebo controlled. Such a control would have been desirable for research purposes. However, it is questionable whether it is possible to use a placebo group to control a meditation group intervention at all. Under the circumstances, the design chosen might be seen as being closer to reality. The study is measuring a real situation: learning a meditation technique versus not learning such a technique. Evidently, the social and pedagogic setting in framing the meditation course also plays a role in the outcome.
STATISTICS
Parametric (ANovA and Student's t test) and non-parametric (Wilcoxon rank sum test) statistics were used to determine the significance of observed differences between the two groups. Bartlett's test for homogeneity of variance was used to determine which type of test to use in the presentation. Pearson's coefficient of correlation was performed to determine the degree and significance of the linear relationship between the variables "tension" and "performance".
Results
SHOOTING RESULTS
The competition score the season after (1993) was compared with the score the season before the intervention (1992). The differences in scores from 1992 to 1993 were significantly better in the meditation group [+ 0.62 (SEM 0.6) points] than in the control group [-1.5 (0.8) points) (P < 0.05) (fig 1) .
No significant difference between the meditation group [+5.2 (7.9) mm] and the control group [-7.8 (11.4) Pos.
